In seeking theoretical estimates of atomic core-level binding energies, a good firf3t approximation may be obtained by using the "orbital energies" from self-consistent field (SCF) calculations. According to Koopman's Theorem, 3 the binding energy EB of the i th orbital is related to its orbital energy £ by
This relation is not exact because no allowance is made for relaxation of the passive orbitals toward the positive hole in the final state. As a result, the measured binding energies of atomic core levels are smaller than (minus) the corresponding orbital energies.
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Bagus showed that SCF calculations could be carried out directly on the final "hole" states, yielding the total energies of these states. Binding energies could then be obtained by subtraction. Thus for the ejection of an electron from the ith orbital of an atom of atomic number Z,
. , .
_,
LBL-678
with n 1 > n. Inner-shell relaxation (n 1 < n) and intrashell relaxation (n 1 = n), which are relatively small, 6 are neglected in this approach. 10 
Slater has
given expressions.for the energy of interaction between electrons of angular momenta~ and ~1 • On summing over outer shells these expressions give where and
) is the occupation number of then'~' subshell in the parent (8) ( 9) atom. Thus the ratio N(n'R.')/(2~' + 2) is the fractional occupation of this subshell; for a filled shell its value is unity. The factors f(~~·) and gk(~R.') 10 were obtained in an obvious way from Slater's results : they are listed in Table 1 .
The above approach was used to estimate relaxation energies for the noble gases Ne, Ar, Kr, and Xe, for which both usable orbital energies and experimental binding energies are available. Slater integrals were taken from 11 the tables given by Mann.
To be usable for this purpose, the orbital energies - is expected to, and apparently does, work best for core levels of heavy atoms.
The agreement of the E~ values in Table 2 with experiment is actually slightly better than that of the ~ values. This probably arises from cancellation of· errors, and it may be fortuitous. Of course no final statement can be made about atomic binding energies until the effects of electron correlation have been taken into account. We note that the large discrepancies between theory and experiment for the ls orbitals in heavy atoms arises from overlarge
values of E(ls), which Rosen and Lindgren attributed to quantum electrodynamic effects.
In summary, the equivalent-core potential model yields atomic bindingenergy predictions in excellent agreement with experiment, especially for heavy atoms. Of the twenty-seven measured binding energies in Table 2 Neon, for which a gas-phase binding energy is available, 2 shows no such discrepancy. Before interpreting these results, let us review the reliability of atomic binding-energy estimates for these elements. Other workers have achieved similar results in hole-state calculations of ~ work for these elements in free molecules.
Let us now consider carbon specifically. The Cls binding energy in atomic carbon can be estimated in three ways. First, hole-state ·estimates give~= 297 e~. Second, the theory described above can be used to estimate - LBL-678 cThe orbital energies for these estimates were taken from Refs. 1 and 13.
~rom Refs. 1 and 2.
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